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0 Disclosed is a decoder for converting a duobin- 
ary signal into a binary signal for use in a receiver of 
a multiplexed analog component signal which com- 
prises a pushpull circuit outputting an inverting and 
non-inverting signals of a received duobinary signal, 
an upper peak detector for detecting an upper peak 
value from the non-inverting signal, a lower peak 
detector for detecting an upper peak value from the 
inverting signal, re-inverting the upper peak value, 
and finally outputting a lower peak value of the 
received duobinary signal, A DC level regulator for 
stably maintaining the DC level of the received 
duobinary signal, and a comparison operation por- 
tion in which an upper level and a lower level are set 
using the outputs of the upper and lower peak detec- 
tors, and the output of the DC level regulator is data- 
sliced according to the upper and lower levels, 
thereby logically operating and outputting the result. 
Accordingly, when the received duobinary signal is 
converted into the corresponding binary signal, more 
stable data is obtained. 




OUT 



LLI 



Rank Xerox (UK) Business Services 

(3. 10/3.6/3.3- 1> 



BNSDOCID: <EP 0551 658 A2J_> 



1 



EP 0 551 858 A2 



2 



BACKGROUND OF THE INVENTION 

The present invention relates to a multiplexed 
analog component (hereinafter referred to as MAC) 
signal receiver, and more particularly to a duobin- 
ary to binary decoder for converting duobinary data 
of a MAC signal into binary data. 

Generally, a TV or VCR adopting a MAC signal 
processing method includes a MAC signal receiver 
for receiving the MAC signal. The MAC signal is 
received as a signal of a state of duobinary data in 
the MAC signal receiver. For the purpose of digital- 
processing information included in the received 
signal, the duobinary data should be converted into 
binary data. An example of a conventional duobin- 
ary to binary decoder for converting duobinary data 
of the MAC signal into binary data is shown in 
FIG.1. 

In FIG.1 , the conventional duobinary to binary 
decoder comprises an input terminal IN to which a 
duobinary signal of the received MAC signal is 
input, an upper peak detector 10 for detecting a 
peak value of a positive region in the input signal, a 
lower peak detector 20 for detecting a peak value 
of a negative region in the input signal, a first 
comparator CP1 which receives a duobinary signal 
as a comparison signal and an output of upper 
peak detector 10 as a reference voltage signal, so 
as to produce binary data corresponding to the 
positive region of the duobinary signal, a second 
comparator CP2 which receives the duobinary sig- 
nal as a comparison signal and an output of lower 
peak detector 20 as a reference voltage signal, so 
as to produce binary data corresponding to the 
negative region of the duobinary signal, an 
exclusive-OR gate G1 which exclusive-OR-operates 
output data of first and second comparators CP1 
and CP2 to produce binary data. . 

The duobinary signal input through input termi- 
nal IN is added with a certain magnitude of DC 
voltage ( + B) in a third transistor Q3 and then the 
added signal is input to non-inverting terminals ( + ) 
of first and second comparators CP1 and CP2, 
respectively. Upper peak detector 10 and lower 
peak detector 20 which are connected to input 
terminal IN in parallel to each other detect the 
upper peak value and the lower peak value of the 
input duobinary signal, respectively. Here, upper 
peak detector 10 comprises a forward first diode 
D1 and a first capacitor C1, and lower peak detec- 
tor 20 comprises a backward second diode D2 and 
a second capacitor C2. The upper peak value de- 
tected in upper peak detector 10 is added with a 
certain DC voltage ( + B) in a first transistor Q1, and 
the lower peak value detected in lower peak detec- 
tor 20 is added with a certain DC voltage ( + B) in a 
second transistor Q2. The emitter signals of first 
and second transistors Q1 and Q2 are supplied to 



inverting terminals (-) of first and second compara- 
tors CP1 and CP2, respectively. At this time, The 
respective emitter signals to be supplied to invert- 
ing terminals of first and second comparators CP1 

5 and CP2, are voltage-divided via three resistors R1 , 
R2 and R3. That is, the magnitude level of the 
signal applied in each of the inverting terminals of 
first and second comparators are adjusted by three 
resistors R1, R2 and R3. In first comparator CP1 

70 and second comparator CP2, the signal input in 
inverting terminal (-) is the reference signal with 
which the duobinary signal input in non-inverting 
terminal ( + ) is compared. Accordingly, when the 
level of the duobinary signal is higher that that of 

75 the reference signal, a logic "1" is output, while 
when the level of the duobinary signal is lower that 
that of the reference signal, a logic "0" is output. 
Therefore, the binary data corresponding to the 
positive and negative regions of the duobinary sig- 

20 nal is output from first and second comparators. 
The respective outputs of first and second com- 
parators CP1 and CP2 are exclusive- OR-operated 
in exclusive-OR gate G1, to obtain the binary signal 
corresponding to the duobinary signal from output 

25 terminal OUT. Such a conventional duobinary to 
binary decoder is disclosed in detail in European 
application EP 0,339,727 A2. 

However, when the above-mentioned conven- 
tional duobinary tc binary decoder detects the low- 

30 er peak value which exists in the negative region of 
the duobinary signal, it was difficult to obtain stable 
detection data and to maintain the detected peak 
value. Also, during an actual operation of the de- 
coder circuit, a reference DC level of the duobinary 
35 signal was lowered. 

SUMMARY OF THE INVENTION 

Therefore, to solve the above problems, it is an 
40 object of the present invention to provide a duobin- 
ary to binary decoder for use in an apparatus for 
converting a duobinary signal of a MAC signal into 
binary signal in which a reference DC level of the 
duobinary signal is constantly maintained and bi- 
45 nary data having a stable value is output. 

Thus, to accomplish one object of the present 
invention, there is provided a duobinary to binary 
decoder for use in an apparatus for converting a 
duobinary signal of a multiplexed analog compo- 
50 nent signal into a binary signal, the duobinary to 
binary decoder comprising: 

a pushpuli circuit for adding a predetermined 
DC voltage to an input duobinary signal and then 
outputting an inverting duobinary signal and a non- 
55 inverting duobinary signal based on the DC volt- 
age, respectively; 

an upper peak detector for receiving one of the 
inverting duobinary signal and the non-inverting 
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duobinary signal from the pushpull circuit, and de- 
tecting an upper peak value of the received signal; 

a lower peak detector for receiving the other 
one different from the duobinary signal which is 
supplied to the upper peak detector among the 
duobinary signals output from the pushpull circuit, 
and detecting a lower peak value of the received 
signal; 

a DC level regulator for receiving the inverting 
or non-inverting duobinary signal from the pushpull 
circuit and the output of the upper peak detector, 
and regulating and outputting the DC level of the 
input duobinary signal so as to be constantly main- 
tained; and 

a comparison operation portion for comparing 
the duobinary signal output from the DC level regu- 
lator with outputs of the upper peak detector and 
the lower peak detector, respectively, and output- 
ting the binary signal corresponding to the duobin- 
ary signal by operating the comparison result. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 is an examplary circuit diagram of a 
conventional duobinary to binary decoder. 

FIG.2 is a circuit diagram of a duobinary to 
binary decoder according to the present invention. 

FIGs.3A to 3D are waveform diagrams showing 
inputs and outputs of the essential parts of the 
circuit shown in FIG.2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A preferred embodiment of the present inven- 
tion will be described below in more detail with 
reference to the accompanying drawings. 

In FIG.2 which shows one embodiment of a 
duobinary to binary decoder according to the 
present invention, a MAC signal of a duobianry 
type as shown in FIG.3A is input through input 
terminal IN. the input duobinary signal is first sup- 
plied to a pushpuli circuit 30. Then, the duobianry 
signal is AC-coupled by a capacitor C3 in pushpull 
circuit 30. And then, the AC-coupled duobinary 
signal is added with a certain DC voltage by means 
of an external DC bias voltage source ( + B) and 
two resistors R4 and R5. Then, the duobinary sig- 
nal is applied to a base electrode of a transistor 
Q4. At this time, an inverting signal of the duobin- 
ary signal input to the base electrode is output 
from the collector electrode of transistor Q4, while 
the non-inverting signal thereof is output from the 
emitter electrode. Such a non-inverting signal out- 
put from pushpull circuit 30 is supplied to an upper 
peak detector 40 and a DC level regulator 50, 
respectively. The non-inverting signal applied to 
upper peak detector 40 is input to the base elec- 



trode of a transistor Q5. Then, the signal output 
from the emitter electrode of trnasistor Q5 is AC- 
coupled by a capacitor C4, and is added with a 
certain DC voltage by means of two resistors R9 

s and R10 and a DC bias voltage source ( + B). Then, 
an upper peak value of the non-inverting signal is 
detected by a diode D3 and a capacitor C5. The 
detection signal is current-amplified by an am- 
plifying unit composed of two transistors Q6 and 

io Q7, to then input to the non-inverting terminal ( + ) 
of a first operational amplifier OP1 . First operational 
amplifier OP1 plays a role of buffering the output of 
upper peak detector 40. 

On the other hand, DC level regulator 50 AC- 

75 couples the non-inverting signal supplied from 
pushpull circuit 30 using a transistor Q8 and a 
capacitor C6, and then adds the AC-coupled signal 
with a bias voltage by means of three resistors 
R13, R14 and R15 and a transistor Q9. At this time, 

20 a collector current of transistor Q9 is varied by a 
voltage applied to the base electrode, in which the 
base voltage is controlled by the voltage signal 
output from first operational amplifier OP1 . That is, 
the output voltage of first operational amplifier OP1 

25 controls the magnitude of the DC bias voltage 
which is added to the AC-coupled duobinary signal. 
The reason why the output voltage of upper peak 
detector 40 is fedback to DC level regulator 50 is 
that when a bias voltage having a certain level is 

30 added to the AC-coupled duobinary signal, since 
the DC level of the original duobinary signal is 
varied to alter a peak value, such a variation of the 
DC level is compensated by being sensitively op- 
erated in correspondence to the variation, to ac- 

35 cordingly maintain the DC level to be constant. 

On the other hand, the inverting signal output 
from the collector electrode of transistor Q4 in 
pushpull circuit 30 is supplied to lower peak detec- 
tor 100. Lower peak detector 100 comprises an 

40 upper peak detector 60 for detecting an upper 
peak value of the input signal, re-inverter 80 for 
again inverting the output signal of upper peak 
detector 60, and a reference voltage supply unit 70 
for supplying a predetermined reference voltage 

45 signal to re-inverter 80. The inverting signal output 
from pushpull circuit 30 is input to upper peak 
detector 60 included in lower peak detector 100. 
Upper peak detector 60 detects the upper peak 
value of the input inverting signal and re-inverts the 

so detected upper peak value, to thereby detect the 
lower peak value of the original duobinary signal. 
That is, lower peak detector 100 receives the 
duobinary signal in which the negative region is 
inverted into the positive region, detects the upper 

55 peak value of the inverting signal in upper peak 
detector 60, and re-inverts the detected upper peak 
value in re-inverter 80, thereby detecting the lower 
peak value of the duobinary signal. At this time, 
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reference voltage supply unit 70 including a DC 
bias voltage source ( + B) and two transistors Q12 
and Q13 generates a reference voltage signal 
which becomes a reference for inverting a signal 
which is input to inverting terminal (-) of a second 5 
operational amplifier OP2 in re-inverter 80, to then 
supply the reference voltage signal to the non- 
inverting signal ( + ) of second operational amplifier 
OP2 of re-inverter 80. 

As described above, the upper peak value and w 
the lower peak value respectively output from up- 
per peak detector 40 and lower peak detector 1 00 
are supplied to a third comparator CP3 and a 
fourth comparator CP4, respectively. The upper 
peak value of upper peak detector 40 is applied to 75 
the inverting terminal (-) of third comparator CP3, 
and the lower peak value of lower peak detector 
100 is applied to the non-inverting terminal ( + ) of 
fourth comparator CP4. Also, the duobinary signal 
output from DC level regulator 50 is supplied to the 20 
non-inverting terminal ( + ) of third comparator CP3 
and the inverting terminal (-) of fourth comparator 
CP4, respectively. Then, third comparator CP3 and 
fourth comparator CP4 performs data-slicing of the 
input duobinary signal, so that third comparator 25 
CP3 outputs the binary signal as shown in FIG.3B 
while fourth comparator CP4 outputs the binary 
signal as shown in FIG.3C. At this time, the data- 
slicing level is determined by means of three resis- 
tors R25, R26 and R27 connected in the input 30 
terminal of third and fourth comparators CP3 and 
CP4, respectively. if R25 = R26 = RQ, and 
R27 = 2RQ, as shown in FIG.3A, the duobinary sig- 
nal is data-sliced at the level of 75% and 25% of 
the entire level, respectively. Then, third compara- 35 
tor CP3 produces a signal having a predetermined 
level as shown in FIG.3B with respect to the inter- 
val corresponding to not less than 75% of the level 
of the input duobinary signal Fourth comparator 
CP4 produces a signal having a predetermined 40 
level as shown in F1G.3C with respect to the inter- 
val corresponding to not less than 25% of the level 
of the input duobinary signal. Such binary signals 
output respectively from third comparator CP3 and 
fourth comparator CP4, are logically operated in 45 
OR gate G2, so as to obtain a binary signal as 
shown in FIG.3D. 

The duobinary to binary decoder according to 
the present invention enables other combinations of 
the shapes different from the embodiment shown in 50 
FIG.2. That is, in a relationship of connecting upper 
peak detector 40, DC level regulator 50 and lower 
peak detector 100 with transistor Q4 of pushpull 
circuit 30, it is possible to constitute another circuit 
in which the collector output of transistor Q4 in 55 
pushpull circuit 30 is applied to the base electrode 
of transistor Q10 in lower peak detector 100, and 
the emitter output thereof is applied to the base 



electrodes of transistor Q5 in upper peak detector 
40 and of transistor Q8 in DC level regulator 50, 
respectively. Then, the inverting signal output from 
pushpull circuit 30 is input upper peak detector 40 
and DC level regulator 50, while the non-inverting 
signal is input to lower peak detector 100. By doing 
so, through the same operation process as that of 
the above-described embodiment, the upper peak 
value and the lower peak value are detected, to 
thereby obtain the corresponding binary signal. 

As described above, the duobinary to binary 
decoder according to the present invention can 
obtain more stable data in detecting the lower peak 
value of the negative region in the duobinary sig- 
nal, and maintain the DC level of the duobinary 
signal constantly by feeding back the detected 
peak value data and regulating the DC level of the 
duobinary signal. 

Claims 

1. A duobinary to binary decoder for use in an 
apparatus for converting a duobinary signal of 
a multiplexed analog component signal into a 
binary signal, said duobinary to binary decoder 
comprising: 

a pushpull circuit for adding a predeter- 
mined DC voltage to an input duobinary signal 
and then outputting an inverting duobinary sig- 
nal and a non-inverting duobinary signal based 
on the DC voltage, respectively; 

an upper peak detector for receiving one 
of said inverting duobinary signal and said 
non-inverting duobinary signal from said push- 
pull circuit, and detecting an upper peak value 
of the received signal; 

a lower peak detector for receiving the 
other one different from said duobinary signal 
which is supplied to said upper peak detector 
among said duobinary signals output from said 
pushpull circuit, and detecting a lower peak 
value of the received signal; 

a DC level regulator for receiving said in- 
verting or non-inverting duobinary signal from 
said pushpull circuit and the output of said 
upper peak detector, and regulating and out- 
putting the DC level of the input duobinary 
signal so as to be constantly maintained; and 

a comparison operation portion for com- 
paring the duobinary signal output from said 
DC level regulator with outputs of said upper 
peak detector and said lower peak detector, 
respectively, and outputting the binary signal 
corresponding to said duobinary signal by op- 
erating the comparison result. 

2. The duobinary to binary decoder according to 
claim 1, wherein said pushpull circuit com- 
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prises: 

a capacitor for AC-coupNng said input 
duobinary signal; 

means for adding said predetermined DC 
voltage to said AC-coupled signal; and 

a transistor for inverting and non-inverting 
said AC-coupled duobinary signal based on 
said predetermined DC voltage. 

a The duobinary to binary decoder according to 
claim 1 , wherein said lower peak detector com- 
prises: 

an upper peak detector for detecting an 
upper peak value of the duobinary signal sup- 
plied from said pushpull circuit; 

a re-inverter for inverting again the output 
of said upper peak detector; and 

a reference voltage supply source for sup- 
plying a predetermined reference voltage to 
said re-inverter. 

4. The duobinary to binary decoder according to 
claim 1, wherein said upper peak detector 
comprises: 

a capacitor for AC-coupling the input 
duobinary signal; 

means for adding said predetermined DC 
voltage to said AC-coupled signal; and 

a peak value detector for detecting an up- 
per peak value of the duobinary signal based 
on said DC voltage. 

5. The duobinary to binary decoder according to 
claim 3, wherein said upper peak detector 
comprises: 

a capacitor for AC-coupling the input 
duobinary signal; 

means for adding said predetermined DC 
voltage to said AC-coupled signal; and 

a peak value detector for detecting an up- 
per peak value of the duobinary signal based 
on said DC voltage. 

6. The duobinary to binary decoder according to 
claim 4, wherein said peak value detector com- 
prises: 

a diode which is connected in a forward 
direction with respect to said input duo binary 
signal; and 

a capacitor which is connected to the out- 
put terminal of said diode. 

7. The duobinary to binary decoder according to 
claim 5, wherein said peak value detector com- 
prises: 

a diode which is connected in a forward 
direction with respect to said input duo binary 
signal; and 



a capacitor which is connected to the out- 
put terminal of said diode. 

8. The duobinary to binary decoder according to 
5 claim 3, wherein said re-inverter is a compara- 
tor in which the output of said upper peak 
detector is received at the inverting terminal of 
said comparator, and the output of said refer- 
ence voltage supply source is received at the 

10 non-inverting terminal. 

9. The duobinary to binary decoder according to 
claim 1 , wherein- said DC level regulator com- 
prises: 

75 a capacitor for AC-coupling the duobinary 

signal supplied from said pushpull circuit; 

means for adding said predetermined DC 
voltage to said AC-coupled signal; and 

a transistor which is connected with said 
20 DC adding means and for receiving the output 

of said upper peak detector and regulating the 
DC value of said DC adding means based on 
the received signal. 

25 10. The duobinary to binary decoder according to 
claim 1, wherein said comparison operation 
portion comprises: 

means for receiving the signals respec- 
tively output from said upper and lower peak 

30 detectors, and setting predetermined upper 

and lower levels; 

means for data-slicing the duobinary signal 
output from said DC level regulator according 
to the upper and lower levels set in said level 

35 set means; and 

a logic unit for logically operating data 
obtained by data-slicing in the upper and lower 
levels, respectively in said data-slicing means 
to then output said binary signal. 

40 

11. The duobinnary to binary decoder according to 
claim 10, wherein said data-slicing means 
comprises: 

a first comparator in which the upper level 
45 set in said level set means is applied to one 

input terminal, and the output of said DC level 
regulator is applied to the other input terminal, 
thereby outputting a predetermined level signal 
only when the output of said DC level regulator 
50 is higher than said upper level; and 

a second comparator in which the lower 
level set in said level set means is applied to 
one input terminal, and the output of said DC 
level regulator is applied to the other input 
55 terminal, thereby outputting a predetermined 

level signal only when the output of said DC 
level regulator is lower than said lower level. 
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12. The duobinnary to binary decoder according to 
claim 10, wherein said level set means com- 
prises: 

a first resistor which is connected between 
the output terminal of said upper peak detector 5 
and the upper level input terminal of said first 
comparator; 

a second resistor which is connected be- 
tween the output terminal of said lower peak 
detector and the lower level input terminal of 10 
said second comparator; and 

a third resistor which is connected be- 
tween said first resistor and said second resis- 
tor. 

75 
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© Disclosed is a decoder for converting a duobin- 
ary signal into a binary signal for use in a receiver of 
a multiplexed analog component signal which com- 
prises a pushpull circuit outputting an inverting and. 
non-inverting signals of a received duobinary signal, 
an upper peak detector for detecting an upper peak 
value from the non-inverting signal, a lower peak 
detector for detecting an upper peak value from the 
inverting signal, re-inverting the upper peak value, 
and finally outputting a lower peak value of the 
received duobinary signal, A DC level regulator for 



stably maintaining the DC level of the received 
duobinary signal, and a comparison operation por- 
tion in which an upper level and a lower level are set 
using the outputs of the upper and lower peak detec- 
tors, and the output of the DC level regulator is data- 
sliced according to the upper and lower levels, 
thereby logically operating and outputting the result. 
Accordingly, when the received duobinary signal is 
converted into the corresponding binary signal, more 
stable data is obtained. 
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